1. Introduction {#sec0005}
===============

The most strongly associated risk factors for development of an abdominal aortic aneurysm (AAA) are male gender, advanced age, and a history of tobacco use \[[@bib0020]\]. We may consider three clinical entities in regards to abdominal aortic aneurysms including: i) Non-inflammatory, non-infective which is the most common ii) Mycotic whereby primary bacterial infection of the aortic wall can lead to rapid expansion and iii) Inflammatory which is characterised by thickening of the adventitia with radiological guidelines highlighting \>1 cm thick inflammatory rind surrounding the aorta on computed tomography as being definitive for diagnosis \[[@bib0025]\]. If symptomatic, they tend to present with acute onset abdominal/back/flank pain while rupture leads to progressive discomfort with associated haemodynamic instability.

In regards to the rare entity of IVC compression secondary to AAA, previously this would have been treated via open surgery to allow both exclusion of the aneurysm as well as resection so as to reduce caval compression. However, an endovascular approach is now being utilised in such a scenario. In this case, we present a symptomatic saccular AAA causing IVC occlusion and the utilisation of an endovascular approach in its acute management. This work has been reported in line with the SCARE criteria \[[@bib0030]\].

2. Presentation of case {#sec0010}
=======================

A 77-year-old male presented to our tertiary hospital complaining of acute onset right lower limb swelling as well as a four-day history of shortness of breath on minimal exertion. This was on a background history of known peripheral vascular disease including a previous admission for acute limb ischemia in 2015 which was medically managed. He denied any recent travel, surgery, or period of prolonged immobility. Additionally, he had not had any recent symptoms of abdominal or back pain. Prior to this, he had been generally well with nil history of claudication, night pain, or rest pain.

Upon presentation, he was reviewed by emergency department staff who queried a deep venous thrombosis and the possibility of a pulmonary embolus. On examination, his abdomen was soft, non-tender while he had palpable pulses of the bilateral lower limbs. In regards to his right lower limb, this was notably swollen in comparison to the left while motor and sensory function was preserved. Following assessment, it was arranged for him to undergo a venous duplex of the right lower limb as well as a Computed Tomography Pulmonary Angiogram (CTPA).

Venous Doppler of the right lower limb highlighted slow flow throughout the right lower limb venous system with non-visualisation of the distal IVC. Additionally, it identified a saccular aneurysm of the distal abdominal aorta. CTPA highlighted right upper and lower lobe pulmonary emboli.

A tri-phasic CT Abdomen was subsequently performed which, in comparison to images from 2015 ([Fig. 1](#fig0005){ref-type="fig"}), highlighted interval progression of an infra-renal saccular abdominal aortic aneurysm. It was found to be 5.5 cm in anterior-posterior (AP) diameter with a maximum transverse diameter of 7.5 cm ([Fig. 2](#fig0010){ref-type="fig"}). CT identified thickening of the right lateral margin of the sac in keeping with intramural thrombus. The overall impression was that progressive enlargement of the aneurysmal sac had resulted in near complete occlusion of the adjacent IVC due to local mass effect/compression ([Fig. 3](#fig0015){ref-type="fig"}).Fig. 1Saccular abdominal aortic aneurysm (AAA) identified on computed tomography (2015).Fig. 1Fig. 2Caval thrombosis secondary to abdominal aortic aneurysm compression identified on computed tomography.Fig. 2Fig. 3Digital Subtraction Angiography of infra-renal abdominal aortic aneurysm (AAA).Fig. 3

The patient was urgently referred to the on-call vascular surgery team who began immediate pre-operative planning. He was commenced on an intravenous heparin infusion with a target activated partial thromboplastin time (APTT) of 70--95 seconds with close observation overnight. Following review and discussion, it was felt that acute intervention in regards to the saccular AAA was indicated. He was subsequently brought to the hybrid interventional surgical suite and underwent endovascular repair of abdominal aortic aneurysm (EVAR, [Fig. 4](#fig0020){ref-type="fig"}) by the on-call vascular consultant. He had an uncomplicated post-operative course.Fig. 4Completion Digital Subtraction Angiography post endovascular aneurysm repair (EVAR).Fig. 4

He subsequently attended his vascular out-patient clinic for follow-up at six weeks post-operatively. He highlighted nil concerns since discharge with right lower limb swelling now resolved, nil further issues as regards shortness of breath, and ongoing formal anticoagulation via a novel oral anticoagulant. Follow up imaging demonstrated reduction in size of noted aneurysm with a small type II endoleak secondary to a lumbar vessel identified. Additionally, follow up venous doppler highlighted resolution of right lower limb DVT at three months with a medical recommendation of six-months formal anticoagulation agreed between the haematology and vascular teams.

3. Discussion {#sec0015}
=============

Caval thrombosis secondary to extrinsic compression of the inferior vena cava (IVC) via an abdominal aortic aneurysm (AAA) is an extremely rare entity \[[@bib0015]\]. A review of the literature highlights minimal occurence with Coombe et al. describing 10 patients out of a series of 122 who presented with symptoms of iliocaval venous compression \[[@bib0015]\]. Additionally, the likelihood of caval compression has been shown to be related to AP aneurysm diameter with the majority of cases occurring with aneurysms greater than 6 cm \[[@bib0015]\]. This case stands alone in comparison to previously documented case reports as anterior-posterior (AP) diameter was just 5.5 cm.

Previously, the acute management in such scenarios would have been open repair to ensure exclusion of the aneurysm as well as relief of extrinsic caval compression \[[@bib0015],[@bib0035],[@bib0040]\]. However, the utilisation of EVAR (endovascular aortic aneurysm repair) is now being proposed with Li et al. (2017) identifiying the successful utilisation of EVAR in the treatment of a symptomatic AAA causing caval compression \[[@bib0045]\].

Endovascular management in this setting was believed to minimise peri-operative morbidity and mortality. The potential for large volume haemorrhage with an extensive aortic and caval exposure in a formally anticoagulated patient could be avoided while operative duration would be significantly reduced. It was also thought that minimal caval manipulation in the form of endovascular repair would also reduce our risk of further embolic burden to the pulmonary vasculature. Aligned to this, the potential contraindication of arterial compromise secondary to lower limb venous congestion was absent resulting in EVAR being an extremely viable option. The patient subsequently underwent successful endovascular repair and was discharged without complications.

Post-operative change in aneurysm diameter has varied in the literature but in those without shrinkage, resolution of symptoms is thought to be secondary to aneurysmal sac depressurisation via endovascular stent graft placement \[[@bib0050]\]. As highlighted by Lin et al. \[[@bib0045]\], the reduction in compression of the IVC due to noted depressurisation of the aneurysmal sac probably induced the restoration or recanalisation of the thrombosed IVC resulting in an increase in venous flow with subsequent symptom resolution. We also prescribed ongoing formal anticoagulation with bilateral thigh high compression stockings to alleviate the symptoms of post-thrombotic syndrome (PTS).

This case highlights the successful utilisation of EVAR in a presentation which would previously have been managed via an open aortic approach. Increasing surgical expertise as well as ongoing endovascular graft design advances will undoubtedly lead to increasing utilisation in such scenarios.

4. Conclusion {#sec0020}
=============

This case highlights that abdominal aortic aneurysms can result in IVC occlusion secondary to aneurysmal compression although it is a very rare occurrence. Endovascular treatment offers a surgical modality with reduced perioperative morbidity and mortality in comparison to open repair.
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